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EDWARD WIGHT WASHBURN 


| Seientifie research suffered a severe 
loss in the death of Dr. Edward 
Wight Washburn, chief chemist of 
the Bureau of Standards, which oc- 
eurred suddenly at his home in Wash- 
ington early on the morning of Feb- 
ruary 6, from heart failure. 

During the past two years Dr. 
Washburn had been a leader in re- 
search work on the so-called “ heavy 
water” which is now being studied 
in almost every chemical laboratory 
in the world. In fact, he was the 
first to produce water containing high 
concentrations of the hydrogen isotope 
in considerable quantity, by the elec- 
trolytie method, first suggested by 
him. He fully realized the signifi- 
eance of this important development 
and only a short time ago had called 
attention to the desirability of es- 
tablishing a central laboratory for the 
production of heavy water, so that 
an adequate supply would be available 
to research workers’ everywhere. 
That important technical and biologi- 
cal developments will result from sys- 
tematie cooperative investigations in 
this field seems certain. 
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Monograph on pure iron. 
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Dr. Washburn was born at Bea- 
trice, Nebr., May 10, 1881. He 
attended the University of Nebraska 
and the Massachusetts Institute of 
Technology, graduating from the latter 
institution in 1905, and receiving his 
degree of doctor of philosophy in 1908. 
He was a research associate in physi- 
cal chemistry at M.I.T. from 19806 to 
1908. In 1908 he left M.I.T. for the 
University of Illinois where he served 
as associate in chemistry from 1908 to 
1910; assistant professor 1910-13, and 
professor of physical chemistry 1913— 
16. In 1916 Dr. Washburn became 
professor of Ceramic chemistry and 
head of the department of ceramic 
engineering, and remained in Urbana 
until 1922. In that year he accepted 
the editorship of the International 
Critical Tables published under the 
auspices of the National Research 
Council, and in 1926 was chosen by a 
special committee as the man best 
fitted for appointment as chief chemist 
of the Bureau of Standards. 

Although in poor health, Dr. Wash- 
burn was extremely active in Bu- 
reau affairs. He built up a section 
of physical chemistry which has ¢ar- 
ried on many important researches, 
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including fundamental work on the 
composition of petroleum, a coopera- 
tive project with the American Petro- 
leum Institute. As before mentioned, 
he was the first to produce heavy 
water in quantity following the discov- 
ery of the hydrogen isotope by Urey, 
Brickwedde, and Murphy in 1982. He 
was the author of “ Principles of Phy- 
sical Chemistry ” published in 1915 and 
of many research papers, nine having 
been published in the Bureau’s Jour- 
nal of Research. He was a member of 
the National Academy of Sciences, Na- 
tional Research Council, American 
Chemical Society, American Physical 
Society, American Ceramic Society, 
Society of Glass Technologists, Wash- 
ington Academy of Sciences, Sigma Xi, 
and the Illinois Academy of Sciences. 
He was a fellow of the American As- 
sociation for the Advancement of 
Science (chairman of the chemistry 
section 1923-24), the Royal Society of 
Arts, and a member of the Cosmos 
Club of Washington and the Chemists’ 
Club of New York. Dr. Washburn 
was married in 1910 to Miss Sophie 
de Veer of Boston, who died 2 years 
ago. 
He left four children. 


FRACTIONATING COLUMN WITH 
FRITTED GLASS PLATES 


RP651 in the February number of 
the Journal of Research describes a 
fractionating column with  fritted 
glass plates which has an approximate 
plate efficiency of 98 percent as com- 
pared to 88 percent for the ordinary 
laboratory bubble-cap column. 


CRITICAL TEST FOR THE PURITY OF 
GASES 


A method by which the purity of 
gases may be critically tested is re- 
ported in RP643 in the February Jour- 
nal of Research. The method involves 
one approximately isothermal distilla- 
tion whereby a small initial distillate, 
a middle cut, and a small final residue 
are obtained. The pressures of these 
three fractions are intercompared by 
means of a simple differential manom- 
eter and form the basis for indicating 
impurities of higher and lower boiling 
points than that of the approximately 
pure substances. 

The method eliminates the exacting 
temperature requirements of the 
widely used criterion of constancy of 
pressure during an isothermal con- 
densation or vaporization. At the 
same time, it offers more information 
than the isothermal condensation, and 
is suitable for testing mixtures con- 
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taining more than two components. In 
many cases the order of magnitude of 
the impurities may be calculated. Like 
the isothermal condensation, it is not 
suitable for studying azeotropic mix- 
tures. 


IMPROVED METHOD OF MEASURING 
RADIUM 


A method of measuring radium 
which is more rapid, more accurate, 
and safer for the operator than pre- 
vious methods, is deseribed in the 
February number of the Journal of — 
Research (RP641). By this method 
the radium is lowered into a lead-en- 
cased ionization chamber connected 
with a vacuum-tube amplifier, and 
by a Single reading of an ammeter con- 
nected to the amplifier the strength of 
the radium is determined. 


FILTERS FOR PRODUCING THE COLOR 
OF THE EQUAL-ENERGY STIMULUS 


Two filters have been prepared at 
the Bureau similar to other Davis- 
Gibson filters, which, when combined 
with an illuminant at 2,848 K, give the 
color of the so-called “‘ equal-energy ” 
stimulus. One of these has been de- 
signed on the basis of the Optical So- 
ciety of America observer, the other 
on the basis of the International Com- 
mission on Illumination observer. 
Spectrophotometrie and colorimetric 
data on these filters are given in 
RP652 which will be published in the 
February number of the Journal of 
Research. 


STABILITY OF FINISHED PHOTO- 
GRAPHIC PLATES 


All photographic sensitive materials 
ultimately “fog” on storage, becom- 
ing developable without exposure; the 
rate at which this occurs is an im- 
portant property, on which there is 
little definite information except that 
it may be retarded by adding soluble 
bromide. A variety of experimental 
photographic emulsions have been 
made at the Bureau and tested, after 
storage, for stability. It was found 
that there was unsatisfactory stability 
in most cases when the amount of 
soluble bromide present was less than 
one molecule per 1,000 molecules of 
Silver bromide. Five times this 
amount is necessary to avoid fog on 
the uncut edges of the plates, but is 
liable to cause distinct desensitization 
of panchromatic emulsions. The 
amount of soluble bromide which must 
be added after washing to produce a 
given ratio depends on the washing, 
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and the control of this process by 
electrometric measurement of bromide- 
ion concentration is strongly recom- 
mended. In RP646, which will be pub- 
lished in the Journal of Research for 
February, an explanation is offered for 
the sudden change in stability when 
the soluble bromide was decreased be- 
low the 1:1,000 ratio. Increased al- 
kalinity generally decreases stability, 
but there is danger of fog if am- 
monia-process emulsions are acidified. 
The poor reputation of these emul- 
sions for stability is explained by the 
increased alkalinity and the more 
thorough washing which they are usu- 
ally given. Small amounts of silver 
iodide (2 percent of the total silver 
halide) increase stability, but there is 
no indication of further improvement 
with larger amounts. 

ADJUSTING THE TEMPERATURE COEF- 
FICIENT AND RESISTANCE OF LOW- 
VALUED RESISTANCE STANDARDS 
In low-valued resistance standards 

of the 4-terminal type uSually the 
current posts are of copper and the 
resistance element consists of 1 or 
more manganin sheets or 2 or more 
manganin wires in parallel. As the 
temperature coefficient of the copper 
is high relative to that of the manga- 
nin, a change of the temperature 
causes a change in the current dis- 
tribution in case of an unsymmetrical 
construction. Consequently the tem- 
perature coefficient depends on the lo- 
eation of the potential connections. 
The temperature coefficient of the re- 
sistance standards may be either 
larger or smaller than that of the 
manganin and may be changed by 
moving the potential connections. The 
temperature coefficient may also be 
changed by reducing the section of 
the current posts. By a movement of 
the potential connections, a reduction 
of the section of the current posts, or 
both, usually it is possible to make 
the temperature coefficient, over a 
limited range of temperature, negligi- 
bly small. This also results in a 
change of the resistance, and the pro- 
portional change of the resistance is 
large relative to the change of the 
temperature coefficient. Consequently 
small relative changes of the resist- 
ance may be made in this way with- 
out materially changing the tempera- 
ture coefficient. The method, which 
will be fully described in RP639 in 
the February number of the Journal 
of Research, is of special value in 
cases in which a reduction of the 
resistance is desired, since it obviates 
the usual procedure, which consists 
in the attachment of a shunt. 
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INFRARED RADIATION FROM EXPLO- 
SIONS IN A SPARK-IGNITION ENGINE 


Observations made through trans- 
parent windows in the heads of spark- 
ignition engines have shown that dur- 
ing an explosion a luminous zone orig- 
inates at the spark plug and spreads 
rapidly throughout the combustion 
chamber until the entire charge is in- 
flamed, the whole mass of gas con- 
tinuing to glow for some time aiter 
flame propagation is complete. n- 
ergy is radiated not only in the visible 
region of the spectrum, but also in the 
ultraviolet and predominantly in the 
infrared, the character and intensity 
of the radiation varying from point to 
point in the combustion chamber and 
from instant to instant during the com- 
bustion process as a result of the rapid 
local changes in chemical composition, 
temperature, and density of the charge. 

Using windows of fluorite, trans- 
mitting more of the infrared than ma- 
terials previously used in an engine, 
measurements have been made at the 
Bureau with the assistance of the Na- 
tional Advisory Committee for Aero- 
nautics of the variations in intensity 
and spectral distribution of the radi- 
ant energy emitted by the flame at two 
widely separated points in the engine 
combustion chamber during normal 
burning and when fuel knock occurs. 
Analysis of spectral distributions in- 
dicates that the great bulk of the radi- 
ation is emitted by water vapor and 
carbon dioxide. Since these are the 
final products of the chemical reac- 
tion between gasoline and air, varia- 
tions in the intensity of the radiation 
indicate the progress of combustion 
and provide a means of comparing 
the effects of different engine operat- 
ing conditions and fuels upon the 
depth of the reaction zone behind the 
flame front and the duration of burn- 
ing in a given element of charge. 
Thus, reaction appears to reach com- 
pletion much sooner after inflamma- 
tion in the portion of the charge 
involved in fuel knock than in por- 
tions burning normally. 


TURBULENCE, COMPANION OF 
REYNOLDS NUMBER 


Aeronautical engineers make con- 
tinual use of the results of tests on 
small modeJs in wind tunnels in the 
design of airplanes and airships. In 
order to apply wind-tunnel data, infor- 
mation must be available as to the ef- 
fects of the size of the model and of 
the speed on the aerodynamic charac- 
teristics. It has long been known that 
the effects of speed and size are re- 
lated in that the force coefficients vary 
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with the Reynolds Number, the name 
given to the product of linear dimen- 
sion times speed divided by the kine- 
matic viscosity. Much attention has 
been given to the study of the effect of 
Reynolds Number. 

Another condition to be fulfilled in 
wind-tunnel testing is that the relative 
motion between the air and the model 
must be the same as that between the 
full scale aircraft and the air. This 
condition can be secured only approxi- 
mately, for there are always small 
ripples or fluctuations in the wind tun- 
nel air stream. Contrary to expecta- 
tion, the magnitude of these small fluc- 
tuations occurring many times per sec- 
ond, and collectively known as tur- 
bulence, influences the aerodynamic 
characteristics of bodies placed in the 
air stream. The Bureau, in coopera- 
tion with the National Advisory Com- 
mittee for Aeronautics, has studied 
methods for measuring turbulence, and 
for reducing and increasing its mag- 
nitude. Studies have also been made 
of the influence of turbulence on the 
aerodynamic characteristics of some 
types of models. 

At the request of the editor of the 
Journal of the Institute of Aeronauti- 
cal Sciences, a brief paper has been 
prepared giving a survey of present 
knowledge of this subject, including 
an account of the basic phenomenon, 
which is believed to be responsible 
both for the effect of Reynolds Num- 
ber and for the effect of turbulence. 


SPECULUM METAL CASTINGS 


Castings of speculum metal, com- 
posed approximately of one third tin 
and two thirds copper, may be highly 
polished and have been used for many 
years as mirrors for optical instru- 
ments and for surfaces on which can 
be ruled the gratings for producing 
diffracting spectra. 

The great telescopes of Sir William 
Herschel and of Lord Rosse employed 
mirrors made of speculum metal, and 
contemporary accounts make frequent 
reference to the extreme difficulty of 
casting and finishing this alloy. Hven 
today, with many improvements in 
technique, considerable difficulty is en- 
countered in regular foundry practice 
in producing a speculum metal casting 
which has a surface satisfactory for 
polishing and in which the internal 
easting stresses are low enough to 
eliminate the danger of breakage while 
the casting is cooling in the mold or 
while it is being polished. It is, there- 
fore, interesting to note that, after 
considerable experimental work, a new 
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foundry technique, which overcomes 
these defects, now seems to have been 
perfected at the Bureau. Further in- 
formation on this subject may be ob- 
tained by addressing the metallurgical 
division of the Bureau of Standards. 


SOME PHYSICAL PROPERTIES OF 
PLATINUM-RHODIUM ALLOYS 


In a continuation of the investiga- 
tion of metals of the platinum group, 
the Bureau has completed a study of 
platinum-rhodium alloys of high pur- 
ity, ranging in composition from pure 
platium to pure rhodium. The melt- 
ing point, hardness, density, electrical 
resistivity, temperature coefficient of 
resistance, and thermal electromotive 
force against platinum were deter- 
mined for each alloy. The micro- 
structure of each alloy appeared to 
be that of a solid solution. The high 
melting points, electrical properties, 
and resistance to oxidation of the 
platinum-rhodium alloys should lead 
to their use, particularly the alloys 
containing 20 to 40 percent of rho- 
dium, for furnace resistors for service 
at high temperatures. A more com- 
plete report of this work will be pub- 
lished in the February number of the 
Journal of Research as RP650. 


MONOGRAPH ON PURE IRON 


A monograph on pure iron is being 
compiled at the Bureau in coopera- 
tion with the iron alloy committee of 
the Engineering Foundation. Experi- 
mental results on the various proper- 
ties of iron produced electrolytically 
and in other ways, and of varying 
degrees of purity, are scattered 
throughout German, French, English, 
and other scientific literature. The 
assembly and critical review of the 
data from these studies supply the best 
available information on the funda- 
mental or “base-line” properties of 
iron from which all the modern engi- 
neering uses of steels must be devel- 
oped by the proper use of alloys 
with iron and of suitable mechanical 
and thermal treatments of such alloys. 


STRENGTH OF GROUND-COAT ENAMELS 


A series of typical ground-coat 
enamels has been under study to de- 
termine the effect of changes in com- 
position upon the modulus of rupture 
in bending. Specimens consisting of 
drawn rods, somewhat less than 1 mm 
in diameter, are supported by ful- 
crums 2 cm apart and loaded at the 
middle. In one schedule each speci- 
men is stressed by increments of 1 


TECHNICAL 


kg/mm?’ at 15-second intervals until 
failure. The percentage of specimens 
failing at and below the respective 
stresses are plotted against the magni- 
tudes of these stresses, and the stress 
at which 50 percent of the specimens 


have failed is selected as the strength © 


index of the enamel. In another 
schedule, each specimen in a group 
representing a given composition is 
subjected to a different constant stress, 
at intervals of 1 kg/mm” between 
specimens, and allowed to stand, up to 
47 hours. Failures take place with 
decreasing frequency during the test 
period and very few failures occur 
after 24 hours. At each stress be- 
tween the lowest which caused failure 
and the highest at which no failure 
occurred, the stress is plotted against 
the cumulative percentage of speci- 
mens which have failed, calculated by 
the formula: 
F ; 
FP Pecan bevoied 

in which F' is the number of speci- 
mens failing at and below the given 
stress and N the number which did 
not fail at and above it. The stress 
at which the cumulative percentage 
of specimens which have failed = 50 
is taken as the strength index in this 
schedule, also. 

Results indicate a marked effect of 
the time factor, strength indices in 
the second test schedule being only 
about three fifths as high as those in 
the first. The changes in the compo- 
sition studied have less influence than 
the time factor, but systematic rela- 
tions between composition and strength 
have been observed in the results so 
far obtained. There is an indication 
that the effect of substituting feld- 
spar for part of the silica and vice 
versa may not be identical in the two 
types of test, but it is already ap- 
parent that the substitution of boric 
oxide for sodium oxide, within these 
composition limits, causes a moderate- 
ly increased resistance to failure. 


REVIVAL OF INTEREST IN LIME 
FRESCOING 


Some of the most celebrated pictures 
which have stood for centuries are 
frescoes on plaster made of lime and 
sand or marble dust. 

Michelangelo began work on the 
frescoes in the Sistine Chapel at the 
Vatican in 1508 and finished in 1512. 
Thus these frescoes date back to the 
beginning of American history. The 
unusual artistic ability of the masters 
combined with the fact that they con- 
sidered it necessary to complete the 
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painting the same day the plastering 
was laid and do the work properly at 
the first painting—without retouching— 
may serve to explain why true fresco 
work has seldom been used in this 
country. The beautiful frescoes of the 
Mexican artists, such as Diego Rivera 
and Jose Clemente Oroszco, have, -how- 
ever, revived the interest in fresco 
painting in North America. An article 
in the February 1933 number of Scrib- 
ner’s Magazine entitled, ‘ The Govern- 
ment Recognizes Art’, by Suzanne 
LaFollette, brings forcibly to our at- 
tention some of the facts which have 
recently led to the movement of the 
Civil Works Administration to employ 
some 2,500 painters, sculptors, and 
craftsmen in the decoration of Federal 
and other publicly-owned buildings. 
She points out that in a letter to Presi- 
dent Roosevelt, George Biddle re- 
marked that Mexico had developed the 
greatest national school of mural 
painting since the Renaissance, be- 
cause President Obregon “allowed 
Mexican artists to work at plumbers’ 
wages, in order to express on walls of 
Government buildings the social ideals 
of the Mexican revolution.” Mr. Bid- 
dle suggested that American artists be 
given the same opportunity to express 
the ideals of their time and country. 
When, therefore, these suggestions met 
with the approval of the Administra- 
tion, and these artists were given a 
chance to decorate some of the Federal 
and other publicly owned buildings, 
still further impetus was given to the 
possibilities of the fresco form of deco 
rative art. 

Members of the committee in Wash- 
ington in charge of this phase of the 
work of the Civil Works Administra- 
tion came to the Bureau of Standards 
with the request that these artists be 
given an opportunity to execute some 
small panels so that they might better 
familiarize themselves with the tech- 
nique involved in  frescoing. For 
many years the Bureau has been mak- 
ing technical investigations of plaster- 
ing materials and plastering. The 
Bureau also makes tests on lime, gyp- 
sum, and other plastering materials 
used in the various Government de- 
partments, and has cooperated in the 
establishment of specifications for 
these materials. The Bureau has been 
cooperating with these artists in study- 
ing the proper mixtures of lime and 
sand to be used in the frescoing proc- 
ess, together with the best types of 
these materials for the purpose and 
the method of their application. 

To those who are not particularly 
familiar with frescoing, a brief de- 
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scription of the process may be of 
interest. In the fresco process of 
painting, finely divided lime-proof pig- 
ments suspended in water are applied 
to the wet plaster. The old masters 
always applied the fresco painting the 
same day the plaster was laid. The 
painter avoided retouching except 
when absolutely necessary and the 
Whole operation was completed be- 
fore the plaster had time to dry. 
What takes place is that the pigments 
suspended in water partially penetrate 
into the plaster, and the solution of 
calcium hydroxide in the plaster dur- 
ing the process of drying is drawn to 
the surface, surrounds the particles of 
pigments on the surface, and by reac- 
tion with the carbon dioxide in the 
air is converted into calcium carbon- 
ate, thus binding the pigments on the 
surface. In the fresco process much of 
the success depends upon having just 
the right surface in order that the 
pigments may penetrate into the plas- 
ter the proper amount so that the 
painting may be done most advanta- 
geously. 

The question has been asked 
whether or not this process of fresco- 
ing is not an expensive one. Except 
for the work involved in the appli- 
cation of the final coat of plaster and 
the artist’s time, there is no more 
expense in frescoing than involved in 
ordinary plastering. The base coats 
of plaster are applied in much the 
same way as any ordinary plaster, 
and it seems logical therefore that 
more attention should be given to 
the frescoing of our public buildings 
at the time they are built, so that 
upon their completion we may have 
beautifully frescoed walls. One of the 
reasons why so many frescoed walls 
are seen in the public buildings of 
Kurope is that the architects have 
been giving more consideration to this 
method of decorating the walls when 
the buildings were being erected. 


WRITING INK FOR PERMANENT 
RECORDS 


Since the announcement in Techni- 
cal News Bulletin No. 199, p. 118, 
November 1933, of a record ink that 
seems to have no deteriorating effect 
upon paper, maby requests for more 
detailed information have been re- 
ceived. In advance of the publication, 
of a paper describing the investiga- 
tion in which this ink, together with 
many others, was tested, a short state- 
ment seems desirable. The ink that 
has aroused so much interest is made 
with a compound known as ammo- 
nium ammoniumoxyferrigallate. 
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Ten years ago Mitchell and Hep- 
worth (Inks, their Composition and 
Manufacture, 3d ed., pp. 87-89, 1924) 
called attention to work done by Sil- 
berman and Ozorovitz (Bull. Soe. 
Stiinte Bucuresti, vol. 17, pp. 48-57, 
1908; and Chem. Zentr., 1908, II, 
1024) on compounds obtained from fer- 
ric chloride and gallic acid. One of 
these compounds, ammonium am- 
moniumoxyferrigallate, HO.CeH2( :O2: 
Fe.ONH:)CO:NH: is obtained by mix- 
ing solutions of ferric chloride and gal- 
lic acid, adding strong ammonia wa- 
ter, and finally precipitating the com- 
pound by adding a considerable vol- 
ume of alcohol. The precipitate after 
drying is a black, shining brittle mass, 
which dissolves readily in cold water, 
vielding an intensely blue-violet solu- 
tion. The use of a 7 to 8 percent solu- 
tion as writing ink was suggested by 
the original authors. It becomes in- 
soluble in water within 30 minutes 
after it is put on paper, and becomes 
black in a few hours. If it could be 
prepared by a less expensive method, 
ammonium ammoniumoxyferrigallate 
might prove to be a very satisfactory 
material for the manufacturing of 
writing ink. 


SPONTANEOUS HEATING AND IGNITION 
OF JUTE 


A number of fires in jute cargoes 
destined for American ports prompted 
the initiation of a research to deter- 
mine the susceptibility of jute to 
spontaneous heating from microbial 
growths and from vegetable and ani- 
mal oils spread over the jute. Tests 
were conducted with samples ranging 
in size from a few grams to the 
400-pound bale in which the jute fiber 
is imported. 

In the general method of testing 
adopted, the temperature of the air in 
the chamber surrounding the sample 
was maintained a little below that of 
the sample, after self-heating had be- 
gun. The sample was, in effect, ther- 
mally insulated, thus approximating 
the condition which exists for any 
given portion of the material con- 
tained within a larger mass. 

No temperatures above 59° C. (188° 
F.) were obtained due to microbial 
action, which indicates that no con- 
sequential probability exists that igni- 
tion can occur from this cause. Only 
slight heating occurred where the 
moisture content was initially no 
higher than 30 percent of the weight 
of the dry jute. Moderate heating 
developed with initial moisture con- 
tents of over 50 percent. Additions 
of cultures of microorganisms ap- 
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peared to accentuate the heating 
slightly, although for this condition 
also it was limited by the moisture 
content. 

Self-heating resulting in ignition was 
obtained consistently with linseed oil 
and menhaden oil spread on jute and 
on cotton fiber, starting with initial 
temperatures in the range 36° to 50° 
C. (97° to 122° F.). With a drying 
oil added to linseed oil of amount com- 
parable with that present in prepared 
paints, ignitions were obtained with 
initial temperatures no higher than 
30° C. (86° F.). No significant dif- 
ference was noted between jute and 
cotton fiber in their susceptibility to 
spontaneous heating with the given 
oils. The oxidation is primarily of 
the unsaturated compounds in the oil, 
the fiber serving to give a large ex- 
posed area for the oil film and as ma- 
terial in which ignition can occur af- 
ter a sufficiently high temperature 
has been reached. 

As a result of methods developed in 
this work, it is now possible, for the 
first time, to obtain ignitions in almost 
all trials without the addition of spe- 
cial accelerating agents to the oils. It 
was found that the factors favoring 
heating and ignition include optimum 
percentages of oil to fiber, and thor- 
ough coating of the fibers with the oil. 
The density and size of the sample 
were also found important, as well as 
the surrounding temperature and air 
supply. 

The tests were conducted in coopera- 
tion with the Bureau of Chemistry and 
Soils of the United States Depart- 
ment of Agriculture and loss preven- 
tion cominittee of the Marine Under- 
writers. A more detailed account of 
the work will be found in Part II of 
the Quarterly of the National Fire 
peion Association for January 


HOSIERY-TESTING MACHINE 


When, early in 1933, the General 
Federation of Women’s Clubs under- 
took the development of a specification 
for women’s full-fashioned hosiery as 
a basis for the labeling of standard 
grades, the Federation requested the 
Bureau to provide suitable test meth- 
ods. Among the properties for which 
tests were requested were the ability 
of Stockings to stretch adequately, the 
resilience, bursting strength, and abil- 
ity to resist the formation of runs. 
Since existing test methods and equip- 
ment did not appear to be adequate for 
the purpose, a new testing machine 
was developed. 
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The machine provides a convenient 
means for measuring the behavior of 
a stocking when the upper part of the 
leg of the stocking is repeatedly dis- 
tended in a way which subjects it to 
stresses similar to those which occur 
at the knee and at the garter clasps of 
a stocking in use. Two = smooth, 
rounded “ jaws” about a foot long are 
inserted in the upper part of the stock- 
ing. The stocking is held in position 
by two garter clasps attached to op- 
posite sides of the welt, half way be- 
tween the seam (at the back of the 
stocking) and the front edge. The 
other ends of the clasps are attached 
through springs to a fixed support such 
that the maximum pull exerted at each 
garter is about 5 pounds and the di- 
rection of pull is approximately per- 
pendicular to the edge of the top of the 
welt throughout the test. The ankle 
of the stocking is under a constant pull 
of approximately 1 pound in the oppo- 
site direction to that at the garters. 
The two jaws are separated and 
brought toward each other by a recip- 
rocating mechanism at a rate of ap- 
proximately 60 cycles per minute. The 
maximum distance around the two 
jaws is 21.8 inches and the minimum 
distance 18.8 inches. Provision is 
made for recording on a chart the re- 
lationship between the load exerted on 
the stocking and the circumference of 
the stocking during each cycle of load- 
ing and unloading. The number of 
eycles are recorded on a counter. The 
test may be continued until holes or 
runs are produced in the stocking. The 
circumference of the stocking at a load 
of 30 pounds in the first cycle and at a 
load of 10 pounds in the two hundred 
and first cycle have been used as meas- 
ures, respectively, of the resistance of 
the stocking to stretching and the ten- 
dency to become baggy after repeated 
stretching. Stockings having construc- 
tions considered to be standard in the 
industry have not developed defects in 
2,000 to 5,000 cycles of treatment on the 
machine. Obviously inferior stockings 
develop holes or runs in a very few 
cycles. 

A paper describing the machine and 
giving some illustrative results is in 
course of preparation. Drawings 
showing the details of the construc- 
tion of the machine may be obtained 
from the textile section, Bureau of 
Standards, on request. 

The General Federation of Women’s 
Clubs has submitted to the trade 
standards division of the Bureau a 
proposed specification for Women’s 
full-fashioned hosiery based upon the 
use of the machine test. 
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WEAR OF CARPETS 


Carpets and rugs are expected to be 
not only attractive in appearance and 
feel, but to be resistant to wear. 
The user of carpets is interested in 
how long the different types will last, 
and the manufacturer should know 
the relative durability of various com- 


positions and constructions in order - 


better to meet the requirements of his 
customers, 

The nature of the wear on the 
wool fibers in the pile or nap of car- 
pets, and the effect of the quality of 
pile wool, height and density of pile, 
type of pile anchorage, and of car- 
pet underlays on the wear have been 
studied in the Bureau’s textile section. 
The tests were made on the wear test- 
ing machine described in the Journal 
of Research, vol. 6, p. 927; June 1931 
(RP315). It subjects the carpet to 
definite wearing forces which produce 
the bending, slipping, twisting, and 
compression of the pile which take 
place when a carpet is walked upon. 

The wool fibers are frayed at the 
tips and spindle-shaped fibrils whose 
dimensions correspond to those of cor- 
tical cells are worn off. Some of the 
fibers are fractured, others are broken 
off near the base by the repeated bend- 
ing and compression. 

The durability of a carpet is found) 
to be greatly increased by an increase 
in density or in height of pile and 
also by the use of carpet underlays. 
The quality of the pile wool has a 
slight effect while the types of pile 
anchorage studied have no appreciable 
effect. 
discussed in RP640, which will be pub- 
lished in the February number of the 
Journal of Research. 


FLOW IN ROOF GUTTERS 


If the question as to the proper 
size of a roof gutter could be answered 
in advance, the annoyance to home 
owners arising from overflowing gut- 
ters could be averted in large meas- 
ure, and in the case of larger struc- 
tures such as office buildings and 
factories, extensive damage could be 
eliminated. Experience gained in the 
past has been the only guide for de- 
sign of gutters, and the uncertainty 
resulting from this method has often 
led to the construction of very large 
channels at considerable cost in an 


This matter will be more fully . 
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effort to make certain that the gutter 
would be of ample size. A more ra- 
tional basis for design would, on the 
one hand, insure freedom from over- 
flows due to inadequate gutters, and 
on the other hand, result in economies 
of construction by the avoidance of 
excessively large ones. 

The question is partially answered 
in RP644 which will be published in 
the February number of the Journal 
of Research. A number of roof gut- 
ters of various shapes and sizes were 
tested in the Bureau’s laboratory. 
The evaluation of the data proved to 
be a problem of some difficulty, and 
definite results have been obtained so 
far only for level gutters. However, 
these are also of value in designing 
sloping guiters, since obviously a level 
gutter must be larger than a sloping 
gutter to carry the same amount of 
rain water. Therefore, an upper limit 
can be set to the gutter size. 

For practical purposes, graphs have 
been prepared from which, knowing the 
roof dimensions and the maximum 
rate of rainfall, the gutter dimensions . 
can be determined by inspection. Sep- 
arate graphs are given for semicircular 
and rectangular gutters, and an ap- 
proximate method for gutters of other 
cross sections is suggested. 

The report also gives the results of 
a theoretical investigation and a com- 
parison of the theoretical equation for 
rectangular gutters with the experi- 
mental results. 

The investigation was conducted in 
cooperation with the Copper and 
Brass Research Association. 


JOINT MEETING OF INSTITUTE OF. 
RADIO ENGINEERS AND AMERICAN 
SECTION, INTERNATIONAL SCIEN- 
TIFIC RADIO UNION 


Arrangements have been made be- 
tween the Institute of Radio Engi- 
neers and the American Section of the 
International Scientific Radio Union 
for a joint meeting in Washington, 
D.C., annually in the spring. The first 
joint meeting will be held this year on 
Friday, April 27. It will be devoted to 
the presentation of papers on the more 
fundamental aspects of radio problems. 
It is thought that this meeting may be- 
come an important annual feature of 
the week which attracts to Washing- 
ton every year an increasingly large 
number of scientists and _ scientific 
societies. 
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NEW AND REVISED PUBLICATIONS 
ISSUED DURING JANUARY 1934 


Journal of Research * 


Bureau of Standards Journal of Re- 
search, vol. 10 (RP nos. 512 to 572, 
inclusive). January to June 1983; 
bound in blue buckram, $3 ($3.50, 
foreign). 

Bureau of Standards Journal of Re- 
search, vol. 12, no. 1, January 1934 
(RP nos. 630 to 6388, inclusive). 
Price 25 cents. Obtainable by sub- 
scription. 


Technical News Bulletin’ 


Technical News Bulletin No. 
January 1934. Price 5 cents. 
tainable by subscription. 
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LETTER CIRCULARS 


It is the intent of the Bureau to 
distribute single copies of these Let- 
ter Circulars on request only to those 
parties having special interest in the 
individual Letter Cireular. Economy 
necessitates limitation in the number 
of copies issued. It is not the intent 
to supply parties with a copy of each 
Letter Circular issued during the 
month. Letter Circulars are neces- 
sarily of a temporary nature designed 
to answer numerous inquiries on a 
given subject. Requests should be 
addressed to the Bureau of Standards. 


LC402. Cellophane (replaces LC327). 
LC403. Detergents and related sub- 
jects (replaces LC247). 


MATERIAL OTHER THAN LETTER CIR- 
OTE ISSUED DURING THE PAST 


Reference no. VI-6/INH-655-C. Re- 
port on current hydraulic laboratory 
research in the United States, vol. 
2, no. 1, January 1, 1934 (free on 
application to the Bureau of Stand- 
ards). 


OUTSIDE PUBLICATIONS 2 


Smith, Ralph W., What is a fifty- 
pound weight? Scientific Monthly 


1Send orders for publications under this 
heading only to the Superintendent of 
Documents, U.S. Government Printing Of- 
fice, Washington, D.C. Subscription to 
Technical News Bulletin, 50 cents per year; 
Journal of Research $2.50 per year (United 
States and its possessions, Canada, Cuba, 


Mexico, Newfoundland, and Republic of 
Panama); other countries, 70 cents and 
$3.25. respectively. 


2“ Outside publications ’”’ are not for sale 
by the Government, unless otherwise noted. 
Requests should be sent direct to publishers. 
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sodium nitrate, Journal of the 
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Gibson, K. S., The transmissions of 
four blue glass filters to be used as 
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1933. 
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method, United States Patent No. 
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(Copies may be obtained from the 
Patent Office, Department of Com- 
merce, Washington, D.C., at 10 cents 
each. ) 
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sands. Full abstract of Letter Cir- 
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